Directing Material Fluxes: Advances in Municipal Solid Waste Management and Technology by Ludwig, Christian et al.
P A U L  S C H E R R E R  I N S T I T U T
Directing Material Fluxes 
Research and Development with Respect 
to Technological, Ecological, Economical, 
and Social Aspects
Project WABO (2000 - 2001): International exchange of experience and synthesis 
of the knowledge gained during the Integrated Project Waste of the Priority Program 
Environment of the Swiss National Science Foundation (1996 - 1999) 
Advances in Municipal Solid
Waste Management and Technology
q
  
































  
 
Directing Material Fluxes
The environmental impact of traditional waste 
management practice has become a central 
concern in industrialized countries. The past 
decades have seen a dramatic technology 
development for reducing air pollution of 
incineration, enforced by clean air policies in 
industrialized countries. The prevention of air 
pollution has, however, changed nothing with 
respect to directing the ux of materials such 
that they would be in line with the goals of 
sustainable development. Toxic and/or valu-
able and rare elements get dispersed into the 
environment by current practice of disposal 
of treated or untreated waste materials.
Long-Term Versus Short-Term
Solutions
Research and development within the Inte-
grated Project Waste and elsewhere have there-
fore focused in recent years on the question 
which are the best ways of interfering with 
the material uxes such that the ultimate goal 
of closed cycles may be approached. In the 
long-term new ways of product design and 
production processes will eventually lead to 
a material ecology which avoids wasting of 
important material resources as well as pol-
lution. There is, however, no alternative to 
end-of-pipe technologies in the short- to 
medium-term. 
Waste Treatment Technologies
Results of recent R&D into thermal, mecha-
nical, and biological separation processes for 
achieving substantial redirection of material 
uxes in waste treatment facilities show that 
technical solutions are feasible. At the same 
time it has become increasingly clear that 
technical feasibility alone does by no means 
guarantee the practicability of a proposed 
solution. Social and economic acceptance is 
ultimately decisive whether or not an ecologi-
cal improvement will eventually be brought 
from laboratory scale into reality.
Integrated Waste Management
It seems to us that it is timely to review the 
technical, social, economical and ecological 
aspects of the problem of sustainability in 
material uxes. The research carried out in the 
framework of the Swiss IP Waste has tried to 
follow this multi-criteria approach to solving 
the waste problems of today and the future 
and will be used as the basis for compiling 
a comprehensive review of the state of the 
art. The results of IP Waste are by no means 
complete. They need to be put into internatio-
nal context and complemented by knowledge 
and know-how which is available elsewhere.
If you are a specialist in any area of material 
ux management and feel you would like 
to contribute to an emerging integral picture 
of how to direct the material uxes in the 
future, then please contact us at
Christian.Ludwig@psi.ch       +41 56 310 2696
or  Samuel.Stucki@psi.ch        +41 56 310 4154
Paul Scherrer Institut
Laboratory for Energy and 
Materials Cycles (LEM)
CH-5232 Villigen PSI, Switzerland
Chr. Ludwig
S. Hellweg
S. Stucki
